INTRODUCTION
Two oligonucleotides are used to prime DNA synthesis catalyzed by a high-fidelity thermostable polymerase on a denatured plasmid template. The two oligonucleotides both contain the desired mutation and occupy the same starting and ending positions on opposite strands of the plasmid DNA. During several rounds of thermal cycling, both strands of the plasmid DNA are amplified in a linear fashion, generating a mutated plasmid containing staggered nicks on opposite strands.
The products of the linear amplification reaction are treated with the restriction enzyme DpnI, which specifically cleaves fully methylated G Me6 ATC sequences. DpnI will therefore digest the bacterially generated DNA used as template for amplification but will not digest DNA synthesized during the course of the reaction in vitro.
DpnI-resistant molecules, which are rich in the desired mutants, are recovered by transforming E. coli to antibiotic resistance. It is important to add the reagents in the order shown.
MATERIALS
5. If the thermal cycler is not fitted with a heated lid, overlay the reaction mixtures with 1 drop (approx. 50 µl) of light mineral oil or a bead of paraffin wax to prevent evaporation of the samples during repeated cycles of heating and cooling. Place the tubes in the thermal cycler.
6. Amplify the nucleic acids using the denaturation, annealing, and polymerization times and temperatures listed in the table.
In Vitro Mutagenesis Using 7. After amplification of the DNA, place the reactions on ice.
8. Verify that the target DNA was amplified by analyzing 10 µl of each reaction by electrophoresis through a 1% agarose gel containing 0.5 µg/ml ethidium bromide. As standards, load 50 ng of unamplified linearized plasmid DNA and a 1-kb DNA ladder into the outer lanes of the gel.
9. Extract the amplified DNAs twice with phenol:chloroform and precipitate with ethanol.
Steps 9 
Caution
NaOH (Sodium hydroxide) NaOH (Sodium hydroxide) and solutions containing NaOH are highly toxic and caustic and should be handled with great care. Wear appropriate gloves and a face mask. All concentrated bases should be handled in a similar manner.
Sodium acetate (NaOAc) 
Recipe
Bacteriophage T4 Polynucleotide Kinase Buffer 700 mM Tris-Cl (pH 7.6) 100 mM MgCl 2 50 mM dithiothreitol Divide the 10x stock into small aliquots and store frozen at -20°C.
Long PCR buffer 500 mM Tris-Cl (pH 9.0 at room temperature) 160 mM ammonium sulfate 1.5 mg/ml bovine serum albumin 25 mM MgCl 2 Sterilize the 10x buffer by filtration through an 0.22-µm membrane. Divide the sterile buffer into aliquots and store the aliquots at -20°C.
KCl (100 mM) can be used in place of ammonium sulfate in the 10x long PCR buffer, and gelatin can be used at a concentration of 0.01% in the final reaction in place of bovine serum albumin.
Additional components to improve the efficiency of long PCR include glycerol at a concentration of 5% (v/v) Anyone using the procedures outlined in these protocols does so at their own risk. Cold Spring Harbor Laboratory makes no representations or warranties with respect to the material set forth in these protocols and has no liability in connection with their use. All materials used in these protocols, but not limited to those highlighted with the Warning icon, may be considered hazardous and should be used with caution. For a full listing of cautions, click here.
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